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COMPARISON OF T1RHO RELAXATION TIMES BETWEEN
ACL-RECONSTRUCTED KNEES AND UNINJURED, CONTRALATERAL
KNEES ONE YEAR FOLLOWING SURGICAL REPAIR
A.A. Theologis, B. Haughom, S. Majumdar, T. Link, C.B. Ma, X. Li. UCSF,
San Francisco, CA, USA
Purpose: Compare cartilage MR T1rho values of deﬁned subcompart-
ments in ACL-reconstructed knees with and without meniscal tears to
the patient’s own contralateral, uninjured knee at 12 to 16 months after
ACL-reconstructions.
Methods: Nineteen patients’ knees with ACL injuries [10 females, mean
age 37.4; 9 males, mean age 39.6) and their contralateral knees were
studied. All patients had ACL reconstruction, 12 to 16 months after
which patients were scanned. Meniscal tears of injured and uninjured
knees were identiﬁed by chart review of each post-operative note and
MRI.
The imaging protocol included sagittal 3D fat-suppressed high-resolution
spoiled gradient-echo (HR-SPGR) images and 3D quantitative T1ø
mapping. The acquisition parameters for the sagittal 3D T1ø-weighted
imaging sequence were TSL (time of spin-lock) = 0, 10, 40, 80ms,
FSL = 500Hz. The T1ø map was reconstructed by ﬁtting the T1ø-
weighted images pixel-by-pixel to the equation: S(TSL) ∝ exp(−TSL/T1ø),
and the reconstructed maps were subsequently registered to the
previously acquired HR-SPGR images. Using an in-house developed
program, the SPGR images were used to semi-automatically segment
ﬁve compartments, the lateral/medial femoral condyles (LFC/MFC), the
lateral/medial tibias (LT/MT) and the patella (Fig. 1A). The femoral
condyles and tibias were divided into subcompartments with regard
to the meniscus (Fig. 1B).
Fig. 1.
The average T1ø values of the injured knees’ ﬁve knee
(sub)compartments were compared to respective regions in the
uninjured knees. The average T1ø values of the MFC and MT and deﬁned
subcompartments of patients with medial meniscal tears were compared
between injured and uninjured knees. A similar comparison was done
for the LFC and LT in patients with lateral meniscal tears. A Student
t-test was used for statistical analysis. A P-value <0.05 was considered
signiﬁcant.
Results: Compared to the contralateral knee, the injured knee had
signiﬁcantly greater T1ø values in the MFC and MT, and signiﬁcantly
higher T1ø values in the MT’s weight-bearing contact region (MT-2), the
MFC’s most anterior cartilage compartment (MFC-1), and weight-bearing
regions (MFC-2,3,4) (Fig. 2).
Fig. 2.
The uninjured knees had no meniscal tears.
Injured knees without a meniscal tear (n = 9) had no signiﬁcant
differences in T1ø values in all ﬁve cartilage compartments and
subcompartments compared to uninjured knees (Fig. 3).
Fig. 3.
The injured knees with a medial meniscal tear (n = 7), compared to
contralateral knees, had signiﬁcantly higher T1ø values in the MFC
(overall and MFC-1,3,4) and MT (overall and MT-3) had greater T1ø values
in the MFC-2,5 and MT-2, with the differences approaching signiﬁcance
(Fig. 4).
Fig. 4.
The injured knees with a lateral meniscal tear (n = 8), compared to
contralateral knees, had elevated T1ø values in the LFC and LT, with
the differences approaching signiﬁcance. Additionally, the injured knees
had signiﬁcantly greater T1ø values in the LFC-1 and LFC-2, and had
greater T1ø values in LFC-5 and LT-3, with the differences approaching
signiﬁcance (Fig. 5).
Fig. 5.
Conclusions: The observed T1ø elevations in the knees’ compartments
indicate cartilage matrix damage, as T1ø is sensitive to proteoglycan
loss. Altered biomechanics that subsequently cause shifted joint loads
are likely the cause of this early cartilage damage. Our data suggest that
the presence of a meniscal tear at ACL injury is a signiﬁcant risk factor
for cartilage damage in the femorotibial compartments on the side of
the injured meniscus. We believe that T1ø MRI holds great potential as
a modality for detection of early cartilage damage in ACL-reconstructed
knees.
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T1ø AND T2 MAPPING OF THE PROXIMAL TIBIOFIBULAR JOINT WITH
REGARD TO AGING AND CARTILAGE DEGENERATION
J. Hirose, H. Nishioka, K. Takada, S. Yamabe, H. Mizuta. Kumamoto Univ.,
Kumamoto, Japan
Purpose: Proximal tibioﬁbular joint (PTFJ) cartilage remains in good
condition, even with advanced age, and the T2 values of the PTFJ have
been reported not to change with age or cartilage degeneration of the
femorotibial joint (FTJ). However, the T1ø values of the PTFJ have not
been studied. The purpose of this study was to evaluate the cartilage of
the PTFJ by T1ø mapping with regard to aging and cartilage degeneration
of the PTFJ and FTJ.
Methods: This study received the Institutional Review Board approval of
our institution and conformed to the Declaration of Helsinki. Fifty-ﬁve
subjects (17 males and 38 females with an average age of 46.7 years
and a range of 13 to 92 years) with knee disorders, including anterior
